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(54) SUBSTRATE-PROCESSING APPARATUS AND SUBSTRATE-PROCESSING 
METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate- 
processing apparatus capable of improving the 
cleaning efficiency of a substrate. 
SOLUTION: With a processing started, a cleaning 
brush is brought into contact w ith the opposite^,^ 
surfacesIof^a^'Wafe^e.spe^c^ and. clearL 

the oggjo site surf apes of the wafer_^S4Q,,j^ 
lapse of a first contact time interval ta1. the cleaning 
brush and JLhe wafer a reJsolated. being Kept rotating 
(S6). As a result, forei gn mat ters, which adhere to^ihe 
cleaning br:u§h and the waferLis^rremoved with the., 
centrifugal force so that t he^c^leaning brush and wafer 
are brougbtJnto^a^cle^ After the lapse of an 

isolation time in terval tb , the opposite surfaces of the 
wafer are alsoscrubbed^ani^^ 
cleanin^g^brusFTTnto contact with^the opposite 
surfaces of a wafer (S8). After the lapse of a second 
contact time interval ta2, the cleaning brush is 
isolated fromThe wafer an d the processingjs 
completea'(S10). Hereby, after the cleaning brush and the vyafer are once brought into the 
cleaQ stat e, the wafer is broughtjscru bbed and^leaned ^asjA/ell,j5A that the clea ning 
efficiency of the wafer is improved. 
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[4#ffii3}?<^@iai 

tJ:?&5@lEttiilSSrf-5tilsllE^«6JclS:»tP>n. JilE^ 

(7)«ffi S: ^ ^ 7 y^fei^-t- 5 7t * TO ;^ ^' 7 y^B^- 1 , 

r W X i7 7 y 95*1- «r iHlte S it 5 ^ (75 ;^ 25- 7 y gB*f IhUE 

Jbia^ ^' 7 ygeW Sri^tb $ -fr -5 * i: , 

IS 5 * ro»G5^JS#feiii&^i!; t , 

Sbo-otHlteU, n— ^[ll^Ri^eibj!g^0SEib;/3Xl5■ea$i^ 
n -7 SrW-r^ t ro-CfcS Sr«r«f: -t-SWiJtJS 1 fa 

»3M»j:*3Vv-c, -hl5S«*iJ;t/Jiffi;5^^'7 7'SB*t»;::>itL 
^tpt(D-e*j5 C t $r#^ai:-t-.5lii*]S 1 7ii,Nb4(OV> 

-m?5MciE«(/3S«Mass. 

[»*«6] ±ia>^:^7 7'$|J«-H, ±IES««rl^^^tC 
w t ^Itmi: i-5it*« 1 L 5 (7?v>-f 4^/l»^cfa«(7^ 

J^^7yaJ$^•t;^5BtI!lt.T^^^.»ratw*3v^T, ±ia«ffi 

|BjgS;45 ±faS|g t ^ if' 7 y aJ*f t (73«At^ i "5 t j£ < 
;i5i5tw, JbiaS«lll<teJiKibiB*fcll±ia::^iJ'7y$B 
«-lH]teSEi!ijII5rSiJ»-f-5 rt:i6(75[n]|Kjgg$iJiBl#^$r $ ib 
»c:<i;tfc C t i:<i^m t -t-^if *£i 1 <cv ^ b 6 (731, ^-TixA^ 



S:«f'ij>tw, ±iS£«(73|iliEi|^UA±<7>lHlteii:SSr*-t-5 

;^ 7 yas^sr [ute $ -tt?) ^ 7 y^um^jim. t . 

Si. 

r (7>m 1 sitexa<7>^jr , ±ia:^ 7 yifBtt t ±fs.mm 

t ^fitPS $ -tir 2) m 1 BiPiXS i: . 

r(73^ii?iraxs(7)m(c. Jii2;^^'7ygetti:_bias« 

[000 1] 

-C«uSS:l£i-fc*(73S««iS^Bi3j;VS««a.S:frteH: 
[0 0 0 2] 

[WaS^Sl i<s^3rflE3Sie(738i3tXSlrW:, iJ^grflE^i^N 

(UAT, ¥{r r.?ai^>j irVN^, ) (TJ^ffilCfigM-^^^ y 

LTVK Xgz)5-^SH^)o mWDX(73fc*jriii?3L/Na 

10 0 0 3] lasji, ±iB(73j; 9'il?*^^<73i!fe)f-=£:ff 5 
fc«!)(73^?i^N»sj^3gB(73«fiK0>lS:*-t-¥ffiE|-Cfc 9 . @ 
lOli, l219tw^$ttyi«fig^l2l9(7)Z:^rSl*^?3^fcfl!l 
EElT-fo-So :i(7)'?^-'^i?c?l^^a(4< '^^^^W(73±ffi5r 

;^^'77'itej*-L.TSi^$rBS*1-57t*(73t(73-C. 

$i±-5 3-Ocr)«l^a — 7 2 5 1 , 2 5 2*3J;U'2 5 3 
i:. mbiSi^n— 7 2 5 1, 2 5 2*3j:iLK2 5 SIClJ; 
o -C^Si^ $ W(73 ±a Sr efcj^i- 5 ft <73«c:}^^ 

2 1 0i:S:<i^-CV>5. 

[0004] 3OC0i*:}#pn— 7 2 5 1 . 2 5 2*3j;tJ«2 
5 3(73 5 -fcj. ■(ftj^n — 7 2 5 1 ^— ^'Mt?%^$^^ 
fclEt!];t) 1>mWi-<^^ hVS:^LT€«$*x€>!IE»)o-7 
-Cfc«J. «<3<73i*l^n— 72 S 2*5J:V2 5 3{i. "J^ai 

/^w(73lHIlc^c^#oTll!K•r5^^i(l^— 7-cfe5, 

2 1 01*. iSri^o — 7 2 5 1. 2 5 2*iJ;TJ«2 5 3»C^ 
iSPL'tl/^-ffiaic, "?^^>W(73«f.t>8B*»bJig^a5*-C<73® 
«cSr«5 J:5twiaBlFn-Ci^5, ite}^SB2 l OH. {ili 

Rfl^cD-t— ;^«2 1 2<73TBtc, 8c?^7'7v'2 1 3AiB 
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1000 51 f?3i^>WSr»c#-t-«>Bgl-li> — 7 2 

5 1. 2 5 2.j3j:T/2 5 3^c^>3l✓^w*s^*i$$^^y^l^^^s 

-eSEtbn— 7 2 5 1 \zmWsM^-^x.ibiX. "^^cyNW^jSIsI 
}^7'7->2 1 3;65^by5:>^^tffi-C. E^L/^v^lsiefEib 
tc, yXyi'2 2 0*='e)Jlfc?t*S!iietttJ$ti.5, 
10 0 0 6] 

-ei*. «!;SM*6;i»f5*aS**T*T'^i^>'7->2 IBS:'? 
.tP^^■5, — j:fcj*-7'7v'2 1 3JcJ:oT^73i^>Wro± 

m^^7'y2 1 3i45r>31/NW<0±ffilw^teb-CV^ 

[0 0 0 7] ^r-C. ;*:^BJ<73l«J»i, iiEwet^ff^jSI 
10 0 0 8] 

(^M^#fi?ft-5^*<75¥-^ia<fcU=^!^o^m] ±tE@ 

L, ±ISS«<7?«ffi»^» L-C*S»£Sii:''i:^|6Uwfp^ 5 
yaT*tSrlHie$-(i:'5^i5'7y'gi5$^lHlteiEKiagi:. J:ISS 

$ nfcS«w«ffitc» LT^fc#fSS:«t^&1- 
[00091 !«*«8ia«t<Z53g?^l4> JS^tftf?^ 



i:*Bfl|ii$-±5«lfitPSXIii:, r<^»lBtPSXS(7?^ 
i:±faS«t«:BtHS$-fr5«2ilWSXai:, «r^tp:ii: 

lo 0 1 0] ±iES«<^(HiiEifi^tn. mm^^u-r^ 

y^*+;b5(£ie-f-5 :itlCj;oT:^^'7 ^&|5|t<73iiSgB(75*/l 

77'gS$t SrBtRiS 
-a:5XS*s-g-*ti.-5*»e>, r.<^)|imw, J^^'^T'SUW*^!!! 

(Sir i o C .5 iS'L>:^ i o -C :x ^ 7 ya5$t b 

1st:: J; o -C* D 5 S'L":^ J: o "CSSiJ::* 5 tli $ ixfc 

loo 1 1] 7:7'gl5tt<73[Hiteii:@ii*^s<^(Hl 
roiillBil^:frianc>tb-CH*EBbfc»&-ct>> 

[0012] If *ri 2 ^KSL<r)%m\t. ±ia»«^l^^g: 
WMnmSbM^Bm S ix-C (HllBSElli- n — 7 Sr^ 

?:!^mt-r5if3t««iia«<^s««ia3set?fc5. 

[0 0 13] 3i}*JS3ia«<^«l«f*. ±fE^^7y95«- 

-5 tco-Cfo^ r t SritttS t -rsft*^ 1 4fc(i!t*iS 2 
ia«W*««iSgB-C-fc5, *«?g{;iJ:nif, S«<7)W 
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loo 1 4J *%BJ(::J;tvti, m^t^^yy^itti^ 
5 r ^#18 i:■r?.lf*g^l*v^U4rov ^-f ixA»»::fE« 

[0 0 151 ^^m^iii\^\-i. /X/uA»^ptfcii§ix^)i:fc 

[0 0 16] *^B^(rJ:Hli. ^T'gBtftr ioTS 

[0 0 17] *:|Sl^ic:J;ntf, S« i: :^ ^ 7 7'«B*r i: *s 
li, SI6(7?[Hl$5fwj;oT4C.5a'L^;^*5tt>c-r5, ^<D 

;^ 7 yas^tcoSlsiJ: J; o C 5a'L>;'3i45iB:*c-r 5 
^i'77'tl5«-Ji#«UTV>2,S^Sr-e^^e<)«^l^ 

[0018] 

5«^S:iairoA:^l6iA»P)^fc{fiaffiiaTfcoT, — SSS: 



[00 191 rco^Bfi. ^?^^^W(75^ffi^cJl^^!fe$4^fc 

CMP (Chemical Mechanical Polishin 
7 y - *3 i t/3§5^i-7te i:' ^ii" 5 fc * (75 1, 

ft'Snfc C73:yNW(75±ffi*i J: VTffiJ-ifet^«K«ti?&/ X/u 
7. 8 7i^t^i*?g^W#&boo^7ai/NW(7)±ffiJoJ;tJ«T 
S 4: ^ 7 y^fei^-t-S fc*(75i55ffi»cif-§gB 9 t SrWxLr 

1 0 0 2 0 1 i^^iyNi^i^jgBe 14. *i-(6iEa$nfc-*r 

<75i¥:1^/N>' Kl 0. 3 OiSr*b-CV^?), Kl 
0, 3 014. ^95 1 2. 3 2 t , :^S|5 1 2 . 3 

2\zmu^w,z.-sm-^ki. !?3i^NWiSr^!S:i^-rsfcfe(75# 

3o(;5i^n— 7 1 3. 3 3 t «:-tiX-€tt*LTV'> 

5o CHib(75^}^n — 5 1 3, 3 3(4, ^^3i/^W(Offiffi 

13. 3 3<r>mm\z^(ommi)^mm\^itiim 

[0 0 2 1 ] ^j^^N V K 1 0 . 3 0 14. 0f^(75«:}^:^|6] 
H»::J; ►) . •ftj^^^V K 1 0»4. ^^ai^^WSrift^pn-^ 1 

3, z ^ (D^X'^nx.tL'o . z.cD^^^mtkx.fz.'o-r^ 

rt;>5-c-#-5„ 3o<75i*i^n— 7 3 3(75 5 *>cfi:^(75 10 
<75<?:l^a — V 3 3 bt::(4. ^— ^M(75lE»j;^i4S^yU h 4 
3S:^U-cei8$n5J;5»-'5:o-CV>5. 

(r)isk^a~=7zz\>\zB.m^ixx^ii.mmti\±. ^j\^v 

44. 4 5 Sr:frb-Cte(75 2o(75»l«fn — 7 3 3 a , 3 3 

[0 0 2 2] r.(75fl?figtJ:J:iJ. ;i'M»wJ;o-C«f *<7) 
3 3 b;45!|gtb$tl.5 fc, mt-#oTm(752 
0(75^1$n— 7 3 3a, 33c tBtto-t"?.. -e<751g*. 
ftt^n — 7 13. 3 3t;:(%4^$iX-CV>-6l>3i/NW{4lHlte 
w<75i:#, iSri^n-T 1 3{4, >?i.y>W(75lll' 

lE»C«f!l)briH]te-t-5. :i(75j:5t'LT. ii'3ly>WI4«: 

13.3 3J::«:4$$ttfc^ffi-c-tHl*B-t--5, 
[00 2 3] P^EiJfcJ^ase 9 »4. ^'^^^■ftl^^fi 6 1;:: i 
9 ¥kW ^ixtL'p W(75 ±::^i3 J: o«T:^»:: ^-tv^HSafi 
$i^fc±ffi^)f^a5 6 OJo<tt;«Tffi}:te#a5 8 0 Sr«;tTV> 
5. iffiiltei^gise 0*5j:t/Tffiacj#-SB8 0f4. ^^-'^^^ 
KlO. 3 OlC^^!6ib?i^<^^^B^-. '?3i>'NW(7)4''L-gB*» 
e>i3^fl5S-C-<75^1«^«5<t5(C. i;'3^^sWC0^S:^(6] 

#SB6 OisiUtTffiJItej^gBS 0*S(51te-t-5wi:tJ:J:o-C 
^ 7 y pI^TtC^^T-feS jJc#ffi«»4¥ffi«l::*3V ^TR 

[0 0 2 4] w(75j;5tz. ±ffii!ife}f-$56 Ofcit/Tffiac 



0$r, "^^^^WcTJiji^I^lSHrBIL-CH^-r 5 CO-CIA'S 

ffiS:;^^'97'-f-53t*<^ilfe#y9->8 6i65Sl»J{'t»te>n 

10 0 2 6] ±®'<— ;^Sl56 2(Oiia5*J<t?JfTffi'<— 
gB8 2<DTgPlwli, ^n^tt, l£llBtt6 3. 8 3*5® 9 

— ^Sr-g-tf[llteSEi)!l$B6 4, 8 4 ;5^b<7?lHl«ESgtii:^*5^ 

±ffi^if-a56 0, 8 Oii, iSrl^n — 7 1 3. 3 3 t::^!^ 

5 (H]te*Sil*o * ^>-L-»wisite-et 5 <t 9 ic $ tuTv ^ 

[0 0 2 7] ±S«ci?^gB6 0*3j;O5TSffii»*gB8 

014. #|S^lEtbla5 6 5 . 8 5 ic JroTiT:^ 

WWJiffi*3±t>*Tffit-»c}^7'7->6 6, 6 S^^iX^tb 

•5, efcJf-y7->6 6, 8 6rotf*M-i£t'W:, ^'it^>WtC 

«tiS&8S6 7. 8 7rote4»H. ifci^ffidSBteSnTV^iilte 

i^jKW^ai; 6 8 . 8 8ic^n^'n«fgg$ixTv^?)„ gtr* 

?)tl,5o «te}^^«ti^K6 7. 8 7<Di^tfgB»Ctta6i*fflt«t 
6 9 . 8 9 A'^-fr-m^iXXiS y) , ^ ro!5t?^?S#tif&# 6 

9. Bs<Dmm^wm-r^zt\zi:'o . m^m^my ^ 

[0 0 2 8] in 3 14. Tffi?fe)f-a5 8 0 co^ffiElTfe 

121414. |2|3(OIV-IV Kfffiia-Cfc^o i^if-7'7v' 
8 6»4. PVA(Poly-Vinyl Alchol) /iif(7>;^xKV'v»W 
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of 

^ajasi oo*57K¥:^i*]tc5gmfCV^5. SE^r/^v'S- 
614. 4|&:wit{1-«l O HCj:oTTffi'<— ^^8 2<0 
±.m\^WLr)H\-fhfiX\^i>. 4tfc<^it#«l 0 1 H:. 
n^n, ¥Sfl^-^;45l/4RJl^-^^<^«"^i*-efe«?, TS 
t;il4??til?Bl 0 0!iS|4*t)iitf^SSi51 0 2;45?g^$ti, 
rv^^», j|fe?f-7'7i>'8 6<75Tffi'<— :^S8 8 2'>-roBlWlt 
14. Tffi-*— ;i^g6 8 2 0±ffi»Cite}^y7 >8 6*S«B$ 
ixfc4^«S-C. SigffilfB 1 0 0 t^mmM 1 0 2 »C|4* r tp 
i 0 »c. 4tfc©Si#« 10 1 t^^W:f'7'y 8 6 (73±:fr;5» 
taiv^acH±-e>ix. Sif+« 1 0 i AS)J?/u M 0 3 1:: ioT 
TS'<— /^IfB 8 2 »c:H^$ix5 C i: t;:: ioTiSfig$ix 

[0 0 2 9] i^if-7'7v'8 6<73 4oroffiSB8 6 a 14. T 
ffi-^— ;^gB8 2<73^»:gS±lwt£BL.rv^5c Ufc^So 
■C. Tffi^jf^SB 8 O ro^if-ffl«c(4, Tffi«fcif-gB8 0;4S(a 
|toJPti)lfi5 8 4t3:j;oT(llte$-ti:bn5»^tc:. ilfe}^:/^ 

•>'8 6<73«gB8 6 a <DiSiMtm< R-CH*iXfcteia t 'JC 
5o »c}#-7'9->8 6 04''L'>SBtr»4. SFffia^=*5V^-C^^^^ 
RJI^tT^masi o 5*sji^j5S;Sh,-CJ3<9. ^(T^iaasi 0 sir 
j;t)?5fe?^?S#t*&/Xy^8>^)5^1-g?2gffi^c:gg^-ev^5, 
zf^'yQ &<r>mmmmt. Bl4ic^-t-i:9lc, tf*;}?!^ 
A/y!^?^:Ki:/j:o-CV^5. -f-/ito*>. itej%7'7i'8 614. 
2-0(D^^fea5 1 11. 1 1 2i:. r.O 2o(D^lfeg5 l l 
1. 11 2 lcfel5*tL7t«g|5 1 1 3 ,!:Sr*b-CV^5. ;io 
«^iS;irJ;t), TSj!te»^g8 8 OdS|HHE$-<te>tl-Tl>54&^ 
ir. tfe}*?K#t*&yXyU8A»?,ifeH^}«i45l!ta$4x5fc. 
^»cif-?Kco— g|5l4«gC 1 1 3?SrjloT?te}f-y7'>8 6 03 
JSgB8 6 a lw|6]ltT3|;J»ix^i i 5lr/j:<>TV;'5, 

10 0 3 01 ^^-^7 •> 8 6 AS ^'3:/>W<75T®lrSHtt$ 
■erP>ix5^lr|4. Slg^feSBl 11.11 2 Wl!^gl5#jaiiS 

r^jixN-wroTEir^te-r-So uyt^soT, ©{^«ioi 

WII4. ^Mi:*5, i-<Ci5*,. Tffi«s}^eB8 OCO^'J^/N 
Wi:(7PSlfltS8<H!)lcl4. ■J'^^^WOTSilrS^b?iV>mSB 
1 1 4;45ji^^$ix-cv>5.. 

[00 3 11 JiiJ. ±ffietej^gB6 0ro«^Sl4. Tffijfti^ 
gB8 0<©^fl6S:R<EUfc«fiS;tl^«-e*.S<^-C. -€-<OSi 

fcS!l«WgB 1 2 0 Srffix:-CV^5. *J«i|flJ 1 2 014. ^*aS: 

^^iMtumzfoif^j'-ic^^x. ^-i?M. iHieiesj 

^6 4. 8 4, t3<tO«#l^!itiba56 5. 8 5 cOSbf^. ;i 
bO'lcjifctf^jStti^^e 9. 8 9(73MESSrftiJ«9L, 

[00321 1216 14. ^^'7 yifcif-^aSro^lEtiSrSiB^i- 

■57t*(7)7a— 9"^— h-C*)9 . 0714. iO^M^X' 
fcS. ?feH^8tIlc:i3l/^TI4. ■»«f^^i'Kl0. 3 014. t*: 
l^n-^ 13,3 3lc±5^^ai/'>WWftj$;JJ«?iS:$ix-C 
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^)^8 0(i. i?c}f-y9->6 6, 8 6;J5^?3iyNW<7?±S 

to 0 3 31 ]rtlXa*S*ITU0^b»SV^j»s^T-AtCj: 

oT:?^-'^W/45^Srj^n — 7 1 3, 3 3 (T^MtcaSi^^^ttT 
< -5 i: > ©JiSSB 1 2 01*, i*fiF/^>' K 1 0 . 3 0 SrSfi 
^>3^^NW5:i!p:l$n-7 1 3. 3 3 tC ioTiSi^* 
-frS. ■5-<73^. ^fM&IEffilU, •»«fo— 7 3 3S:lHl- 

(^^T'yT'S 1) o wtti:lHl«f»c, ifcr**S«(fi^# 6 9 . 

8 9 srBa)ES;i-'6 (;*7'y7's2) , ^ff^m^. m^i&m 

J;u^Tffi^i»i^$i^^). -tw^, s^ieiseee 4. 8 4 
sriEiii ±mmi¥U 6 0 *3 itj^TSiife}^ 8 0 ftiate 

SSrieibb, »c(f-7'7->6 6, 8 6 <7)S^^a5 1 1 1 , 1 

I 2<0«i^a5#3£i4S!?^^>W(73±tB*5j;t/TS»iSM-t- 
5*-e> ±ffii!fe}^6 0*3it5Tffia6}^fflJ8 0S:l?3i/> 

lO 0 3 4] -ewse*, »ci^7'7v'6 6. 8 6<73?§^a5 

111, 11 2<om}^mtmzi:^x <p^^^vf(D±mis 

mrriBtii^^ (H7(a) ) , rroii 

±ffiac}f-gB6 Oi3J:t/Tffi^t?f^SI5 8 0 1*, i?icysW 

[0 0 3 5] ^>^^NW<D±S*3j;t>'Tffii<i^blS!? 
Ul$ttfcSiK/<0— SBIi, 5l^feSBl 11.11 2<Dmmu 

Hmzn^v. sasttxvK, ^^eui 1 1. 

I I 2(DMmnHi5:\^nmi-f£A^otimmit. ^^ui 

11, 11 2<75ffl!)ffi(r J;o-C±ffi»6jf-a5 6 OJoit/TS 
?fe}^g6 8 oro«-ifc?HH«41-tc:it#a$ti-5. -r^Si^t). 
ifeif-T'^s^e 6. 8 ettiffi-t— ;^?I5 6 2*5j:tJ<TE'< 
— ;^g|5 8 2 75^ib+#^t»t(c?;HliL-C(.^-C. -&Wltl::«iI!fllFB 

1 I 4AilB^$riX\'^^A^h. ^r^y"7'>6 6, 8 6^5 

[0 O 3 6] $iJ»SBl 2 0(1, rcO)!fcJfy7->6 6, 8 

m 1 ^^Wtal (fc i: ;tlital = 9 (sec) ) L 

1 ;JSMi@i-tbii, »J»|FB1 2 0tt, ^^mtbUG 5. 8 
SSrSEt&b, ±S«c}^lfiJ6 OJoiUSTffigfe^llBS 0!Srl? 
3i/NWA»lbBSISi$-fr'5 (^7^-yyS6, 1217(b) ) „ 
10 0 3 7] aG?^7'9'>6 6. 8 6»[el(eL 

fc**T-fc?>;5^b, 5§^a5i 11.11 2 <7?i?i^gB#ia 

±o-c^CSjS'iL^:^){::J;o-c»Bif^y7->6 6. seo^l- 



*) ^ m^zf7i^e 6. 8 6 t 5'3i>'NWro±S*5it)'Ti5 
lO 0 3 8 1 $ bl', ?ftjf-?«Wi^/X/P6 9, 8 9A^b 
o-Citej#^7'7->'6 6. 8 6W«SB1 1 3«:eo-CV-><. 

xta < , •> 6 6 . 8 6isxv^^y^vryimi¥Wi 

6 6, 8 6 i:^^^3l^^WW±ffiioJ:^/TEi:Sr— Sfflif-'S 
[003 91 mWU 1 2 0 li, 6 6. 8 6$: 

^:rLysv;t)^^mm^-&xA^hm^<Dmmmmth itLt^ 

»itb=2(sec) ) 2J5&i@uyiiA^*^«:i£^-r5 i:^^^ 
7'S7) . fiSPB^IBtbASSia-t-tT,tf, aci*y7i^6 6. 
8 6<D^7 3i>'>Wt<7)^^a5fi!l, i3j:t/l?:t/>W<b±ffii3 

SiJPgB 1 2 0 ^^mWiU 6 5. 8 5 Srigt!) b, »ci* 

y^'vee. 8 6*s^'3l-'^wro±ffiJ3J:T/TS^cgHtt■t- 
^) * ±.m^WU 6 0 *5 J; U«Tffift}#-Si5 8 0 5:^ 
mz^i&^-^Z) .(^^y^yrs 8) . -t^JSm, 
•>6 6. 8 6*iJ:t/5'3i/NWtt:Qa7(a) Jc^i-J:5*4fc 

7V'6 6, 8 6ICJ;o-C|gbix5o CW^-^, 

v- 6 6 . 8 6 <0^ia5{RI*5 J;U«!?^''^W<73P5SH?Sr^/^ 

(00401 $iJ«?gB 1 2 0 ifej^y 7;> 6 6. 8 6 

':7^^->'^<o±.mi^i^xj-Tm\znm.mii^^xi)^hm'&<o 

(fct^«ta2 =^tal =9 (sec) ) jJS 

ili§Ufc;5^;4^=£rigm-t-5 C^x-yT'sg) » ^2^ 
^^1ta2 J)5^ia-riXJ*, ^7 3i/NW<7)±ffit3j:t^Tffi<7)S 

O) o ^^m.WiU&Z, 8 5$:iei!)L, Ji 

ffiac}f-SB6 OisiTJTS^^ass OSrB6FS$-tt5o ^rw 

El 7(b) \z.7T^-riioti''iimttii>^ ^om, iHite 

Se«lW6 4. 8 4«:»Jfflll,, ±ffiifejt9l 6 0 *3 J: t^TS 

9. 8 9 Srg^^fiL, ^#-je!ro^>^^^W<73±3D*siU!Tffi 

[004 11 :^i'J^m^mTWm.m:my^^X. ±ffi^ 
il^gB6 0 JoiOSTffi^j^Se 8 0«:RtPH$'ti:5t 
flc^y 7 6 6 . 8 6 (TDEl^fci V^'ai/NWroaett;^ 
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10 0 4,2] iik±<oi:oizz<Dmmmmizj;:ixti. 
6. k:'>^^^t^-mmz.mm^'±^zt\zi:i) . 

^Wf'7'y6Q. 8 6 i: [?J.^NW(7?±S*3j;tJ«T®t S: 

10 0 4 3] ^^5l?ro!?3i^^^fej^^B^c:fe^t•5^^' 

$ni.^Wi:P)C2 o#Wl;ifcfcoT, :i<7>IIJS?i?«ro 

[0 0 4 4] ;i(Z5^16?glBtc±Jxif. '>3l/^w4• 
i¥:j^n — 7 13. 3 3lc:ioT4SDitc:-ci*^^L-CV^5, i: 

10. 3 OlC^g^bJtCVfiJllHC, !>3i>'NWOT*.i>S6?J»t> 
[0 0 4 5] acH*-jRetiii&yX/U7. 8«:»5}^y 

6 . 8 6 J')S5j^J^Sre^if^-r5fc*<7)*ffl(73y X/Hi>FS 

[004 6] :^^f^a:>-mmmi&<DVimiiiSk±(r>b:^9 

xi>iAK :i^^m\t±m<Dmmmm::fStm^3xih(r>x 
Sfte^-frfc^tc. nmmm^^xmmi:mT-r&t.oiz. 

bTV^5745, ^«t$-ttfcmie:itPi5^-fr^XS!|:3[HltA± 

V:/5^^r- h^:^i-J: 2#W<^aifi4xm33j;D' l 
t)'W<OitlSSXSS:-&H-6lHl«fe95Sbfcm, ZS-MOfiftt 
XS^rHnU, *^lC»ci^7'9>>6 6. 8 6 t "Jzai^NW 



^>Wfc'i V«Gi^>^9 :> 6 6. 8 6 Sr-^flfSf-JSr^^fSir-t- 
5:: t;*5-t?#5A»ib. l?3i^>WWite}f-55(i*Sr— SI6lJ:•^ 
5 t !5S-C# •5, 

[0 0 4 7] ^fimmmmxii. 
6. 8 6S:i?3i/NW»rSHtt$-fr5*&^i:5'3:y>wA»c>KI 

RS^-frS^-^t-e, itejf-y7->6 6. 8 6 <o'l5]teig**3 

ifci^y7'>6 6. 8 6 t !?3:./>Wi:SrRSPS$-ti:5«M»r 
*JV>Ttt, efc}*-7'7->6 6. 8 6 0lllte)£S*JJ;tJ«r?i 

/^Wco(5]^toj$a(;5 5^v^-fJ^/il='— :^fc'5<'MiiW:^$r, 

SmSBl 2 0;!)5[HllE!Stbg66 4. 84JC^l^P,ixT 
33j:l/i^n— 9 3 3 S:IllteS-tir5fc*<D 

^-^f M<73(5HEm$:fiJffl-r -5 r i: l;iJ; o TUm "Tlgt?*? 
-So rcoj; ^jf^y^-^ee, 8 6 (75[h1|bIc: 

;^I*iiiD*-ar-5r ete?^y9'>6 6. 8 

5. 

[0 0 4 8] S^lC. '>^^NWi:(;)^fi5;i5+^$:-^^i:/i 
'5^#-7'7i^6 6. 8 6S:eiJt;ii:o-CIft?^UTV^.57iS, 

J^ffi<75£5t;, '^^^NWt^cjf-y^v'e 6. 8 6t<7)ra 
U*ife/>65^«j-C-#?)IHIgBl 1 4iS:SS»tTi*^5:^?)5Si^S: 
a^6<)t::a6j^J«^tJHft#aii-rt*i-e#, J: 9 iff* L 
v\ 

[0 0 4 9] $ ibt-*fc/±iailJ£?i^fi-C»i, (^oi.'nW 

l;i«Etl^JKSr«if&i-5 fc*ociSj^fK#tif&/ X/p 7 , 8 -Sr^iJ 
fflb-C, ite}^y7'>6 6. 8 6 i:!?^x^Wi:<7?«IPi8«K 
13, 9 -> 6 6 , 8 6 J: 9 L 

6 6. 8 6 {casi^JgSr^*&i--5fcAro^|:ffi<73 / X/u^rS'J 
*»ib, iScl^7'7v'6 6. 8 6 ro— 

[0 0 5 0] ros-g-t::. ^73l^^w^c^^!^^^8^s:#t 

*&-t-5fcJ^)<75/X>'U%ite}f-y9->6 6. 8 6 Wtt^fltgiJ^J- 
Jcig:(tScr)T-»*/j:< , asj*y7>'6 6. 8 675»C,ilHft: 

7 ■> 6 6 . 8 6 '-•rJfflci^JRrottif&Sr^ffli-S ±iE 

:fr*s*rfiJT-fc5. 

[00 5 1] $ib(c:. ±IB|lllSJ&fli-C«, ite}^7'7 2^6 
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6. 8 6Sr^tPMffiifc}f^^e9S:^»)S-tir2>w tt-io 
X. W^^'P 6 6 . 8 6 S: [?3i^NW<o±ffi*3i;0tTffi 

3iyNW<o Jrffi*s J: v^Tmzmt T t i V ^ 
[0 0 5 21 $f>ir*/t, -?;c^NW(^iffi*jJ:tJTffi(0 

S^i?j./NWSri!fci^i--5tS:l^^^>' Kl 0. 30Sr»lll$ 

[0 0 5 3] ±fS||J£fl^ffiT-|l, «?i/NWS:«: 

«FUoo[HHlBS*5r i:ro-C#5«}$n — 7 1 3, 3 3 

10 0 5 4] $ Pjlw^ySi, ±ia*JSJ10flST-(*> *^BJSr 
m\^X\^^a'K rtt x.liC'3l/^w<Dgffi^::*^ 

Tffiitei^aJS 0«:fflv^5i:#, ±ffi«tei^SP6 0*iJ:VT 
ffigfer^ass 0(7?«fc?#K®«coil:@(i, :^ff^£«;5S|slte-t-5 



[00 55] -et^m^ #f^=S1}*(^ffiBlcS46$ix>t^H 

[Iglffi(/5flS5*';clft0J] 

(lai 1 *%B>^<o-3IJ£J^te<75£««tS^B-c-fe5i7ai 
SIS|-C-*>5o 

[12141 lasroiv-iv »f®0-e*j5. 

[12161 ;^^'v7'»ci^«iarogfEttS:tftW-t-5fcit)«07n 

i2i-efo-5o 

[0 81 ^:/mWV)M<r>^(r)m^^^-^^tLib<r>9 
[121 9 1 tJl3l5ro !?3:/Nifci^^Bro«^Sr^-r¥ffiE-e*) 

[El Ol BI9tc^Six5ltJEft*ia9roz*lSl*»P)aA: 

{B!l®l21-efe5, 
[??^<^lft0Jl 

13.33 %W^-7 {m^^n^Wt. Kiljn— 
6 0 ±ffiifc?*SB 

8 0 Tffii^j^as (^^^'7:?'B5«-) 

8 6 i^i^y^-> (^^'^T'gBIt) 

6 4. 8 4 SlSlgtbgB (:^^'7 7'S?«-(slteJK»ili) 

6 5,8 5 ^nmmm (^m^m) 

6 7. 8 7 mi^mmft^^ m^mmi^^^) 

6 8. 8 8 (e!tj*fS*)^¥S) 
6 9.8 9 »=j^fK«#&# (?fcj^fS#ti^^i^) 

12 0 mmu 

o mm^m 



m u2 



80 Ml 'J 



102 



!20 



$1 
0 




* - ^ 






3 


(9 4i V Hi 





















M 

84.84 
65.85 
89. 88 



(9) i|tB8^ 10-335281 



mi] 



[@2] 




[ISIS] 



86a 




86a 




me] 



CEEID 



s 1 



S2 ai^$»«<ottM 



S3 I ±gffi»ff. Tggfe»«^Bga-tt& 



S4 |sfe3»-/5 s>€'^xMrc»jnai*^ 




S 6 8fe3^;^^ £^€'»X/\fit€>ttn$1td 



S 7 




MO ^^---^ ? 



S10 



ife » "If ^ V * X / X is & It W 3? « «ka 



#M2pi 0-335281 



[El 7] lEiior 

63 214 




ims] 





mm 




mm 


mm 


mm 




mm 


mm 


mm 


mm. 


mm 


mm 



